Abstract: Long glass fiber reinforced Nylon 6/Amine Terminated Butadiene Acrylonitrile (ATBN) block copolymer pellets were prepared by a pultrusion process. Optical microscope (OM) and scanning electron microscope (SEM) showed that the fiber dispersion and fiber-matrix bonding in the injection molded long glass fiber reinforced Nylon 6/ATBN block copolymer pellets are better than that from the conventional melt pelletized process. The fiber length distribution in the molded samples was calculated by image analyzer. The static tensile strength, tensile modulus, flexural strength, flexural modulus, notched Izod impact and heat deflection temperature (HDT) of injection molded long glass fiber reinforced Nylon 6/ATBN composites are superior to those of the short fiber reinforced Nylon 6 composites. Moreover, the effect of acrylonitride content on the degradation temperature of injection molded long glass fiber reinforced Nylon 6/ATBN composites was studied.
INTRODUCTION
The resins used in the pultrusion process have been considered almost exclusively with thermoset resins, such as vinyl ester, epoxy and unsaturated polyester. However, thermoplastic composites possess several advantages such as high degree of processing freedom, fast production rate, high toughness, reusability of scrap and being free from solvent pollution problem. Hence, there has been an increasing interest in the research and application of thermoplastic pultrusion in recent years [1] [2] [3] [4] . However, there are some difficulties in thermoplastic pultrusion. One of the major problems is the poor fiber wettability with resin owing to the very high viscosity of the thermoplastic resins. Considerable researches [1] [2] [3] [4] [5] [6] have been devoted to reduce this problem. In situ polymerization offered one approach to achieve good fiber wet out by directly converting prepolymer to polymer in the pultrusion process [7] [8] [9] [10] .
Polyamide 6 (Nylon 6) is one of the engineering plastics with several unique properties, such as high thermal stability, good mechanical properties, good abrasion and oil resistance. However, the impact strength of Nylon 6 decreased at low temperature or with low moisture content [11] . Generally, rubbermodified Nylon 6 may be fabricated by means of 
RESULTS AND DISCUSSION
The cross section surface of pultruded long glass fiber reinforced Nylon 6/ATBN block copolymer pellet was investigated by an optical microscope as shown in Fig. 1 . The long glass fiber reinforced Nylon 6, 6 thermoplastic composites made by hot melt method was shown in Fig.  2 . From Figs. 1 and 2 , it was observed that the fiber bundles of pultruded long glass fiber reinforced Nylon 6/ATBN block copolymer pellets were distributed better compared to the conventionally extruded long glass fiber reinforced Nylon 6, 6 composite pellets. The poor fiber distribution by hot melt method may be attributed to the higher viscosity of thermoplastic resin. The shear force in extrusion and injection process may cause the degradation of fiber length seriously in the fiber reinforced composites. Tables 1 and 2 show the fiber distribution and the average fiber length of short fiber (SF) and long fiber (LF) at various fiber contents, respectively. They revealed that the fiber length of injection molded LF composite was two times as long as that of SF at the same fiber contents. Owing to friction between the fibers during injection molding, the fiber length decreased with the increase of the fiber contents.
ATBN is the soft segment in the copolymer, and its mechanical strength, stiffness and heat stability are lower than those of the hard segment Nylon 6 in the Nylon 6/ATBN. The content of ATBN is a little in injection molded LF composite, but approving the Table 1 . Fiber length distribution of short glass fiber reinforced Nylon 6 composite with various glass fiber contents after injection molding.
bonding between fiber and matrix.
The "Rule of Mixtures" is one of the simplest expressions which has been employed to correlate the relationship between tensile strength and fiber volume for short fiber reinforced composites [17] :
If the fiber length is not continuous and has a distribution, then a modified rule of mixture has been presented by Kelly A thermogravimetric analyzer was used to examine the effect of ATBN in LF composite from the thermal degradation temperature. Figure 8 shows that the thermal degradation temperature of LF composite is almost identical to that of SF composite. It could be concluded that ATBN may not affect the thermal degradation temperature.
The SEM photographs of the fracture morphology of SF and LF composites were shown in Figs. 9 and 10, respectively. From these figures, it can be seen the LF composite possesses good fiber wet-out, which implies the fiber-matrix bonding is excellent owing to the addition of ATBN.
SUMMARY
1. The fiber dispersion in long glass fiber reinforced Nylon 6/ATBN composite by pultrusion process was better than that by the conventional hot melt process. 2. The fiber length of injection molded long fiber reinforced composite was longer than that of SF composite. The fiber length decreased with the increase of fiber content. 3. Tensile strength, tensile modulus, flexural strength, flexural modulus and notched Izod impact were increased with glass fiber content from 10 to 30wt%. The LF composites possessed higher mechanical properties than SF composites. 4. The HDT of LF composite was higher than that of SF composites. The HDT of composite was improved significantly by the addition of glass fiber. 5. A good fiber-matrix bonding existed in the injection molded glass fiber reinforced Nylon 6/ATBN composite due to the addition of ATBN.
